Conducting agricultural activity in areas facing natural constraints (ANC) affects farms' production and economic results. ANC payments were introduced to compensate farmers for higher costs and lost income. The aim of the study is to compare the production and economic results of farms receiving ANC support with other farms. It was hypothesized that ANC farms achieve lower production and economic results than other units. The analysis is based on Polish FADN data concerning 2015. The sample included 12,105 farms, of which 4,652 (38.43%) received ANC subsidies. To describe the characteristics of the surveyed farms, positional measures were used due to strong asymmetry. The Mann-Whitney U test was used to assess the significance of differences in distributions. The results indicate the existence of significant differences in the production potential, production and economic efficiency of farms receiving ANC payments and ones without them. Agricultural farms receiving ANC payments are characterized by a significantly smaller area of agricultural land, a lower share of arable land in the UAA and a smaller share of leased land. They also have lower production volume, lower land and labour productivity. They achieve relatively lower incomes. Nevertheless, the payments to a small extent reduce these differences. On this basis, it can be concluded that ANC payments in Poland do not provide full compensation for differences in the production and economic results of a farm with worse agri-environmental conditions. Therefore, the impact of the CAP on the economic results of farms located in ANC is relatively small.
Introduction
Conducting agricultural activity in areas facing natural constraints (ANCs) 1 affects the production and economic results achieved by farms. This can even lead to reduction of agricultural activity (Vittis, Gadanakis, & Mortimer, 2017) and ANCs impede farm economic growth (Giannakis & Bruggeman, 2015) . Therefore, ANC payments were introduced to compensate farmers for additional costs and lost income in order to keep agricultural activity and thus viable rural communities in such areas. Subsidies for farms operating in areas with specific limitations to efficient agricultural production are one of the longest, still operating instruments of the EU common agricultural policy (CAP). It was introduced in 1985 2 . Currently the ANCs occupy over 50% of the EU UAA (Pažek et al., 2018) . The objective of this support is to contribute to the maintaining of the countryside as well as to the maintaining and promoting sustainable farming systems by encouraging continued use of agricultural land (Regulation (EU) No 1305/2013).
There is vast literature on the production and economic indicators of farms operating in areas facing natural or other constraints. It shows significant differences in the production between ANC and non-ANC farms (Střeleček et al., 2008 ). Yet, there are also examples of farms operating in ANCs that achieve farm net value added per one annual working unit very good in comparison with other regions. This is the case of Czech farms with an extensive cattle breeding (Doucha, Štolbová, & Lekešová, 2012) . The impact of ANC payments on the economic performance of farms is mixed. The study concerning the payments in the period 2004-2012 based on comparison of selected economic indicators showed that positive impact of these subsidies was observed only in mountainous areas (Lososová, Svoboda, & Zdeněk, 2016 ). The differences are stated also between countries. Štolbová et al. (2007) revealed that a significant impact of ANC subsidies was observed in the case of Czech farms, but not in the Polish ones.
The studies show contradictory results to the question of the impact of the ANC payments on maintaining agricultural activity. Positive impact was observed in the case of mountain farms in Austria, where the subsidies also contributed to offsetting higher production costs (Hovorka, 2006) . A study of Latvian farms showed a positive impact (Veveris, Lakovskis, & Benga, 2014) . The same applied to the study concerning Czech and Slovakian farms (Štolbová & Molčanová, 2009 ), while the study concerning Poland ECONOMICS DOI: 10.22616/rrd. 24.2018.066 showed that this impact was insignificant (Giesecke, Horridge, & Zawalińska, 2010) . The problem of economic results of farms operating in ANCs is also of vital importance in the debate on the fine-tuning of delimitation of these areas called for by the last CAP reform. For example, the research on ANC farms in Greece showed that the farms in other than mountainous ANCs achieve higher gross revenues as a result of production of higher valued crops which leads to a conclusion that farms in mountainous ANCs need more support (Oxouzi et al., 2012) . The current trend promoted by the European Commission is to focus on the environmental aspects of the agricultural land. According to some studies, this would be a good opportunity to take into account such constraints as a high risk of droughts (Štolbová, 2011) .
ANC payments can be received in Poland by farmers whose farms are located in four types of ANCs. Distinguished are the following types of ANCs: mountainous areas, lowland zone I, lowland zone II and areas with specific handicaps. The vast majority of the Polish ANCs are lowland areas, which account for 92.6% of ANCs in Poland, while the mountainous areas account for only 2.1% of the ANCs (Namiotko, Góral, & Soliwoda, 2017) . The rates of payments depend on the type of ANC ( Table 1 ). The ANC payments are subject to degressivity at farm level, depending on the total area of agricultural land covered by these subsidies:
• ANC area of up to 25 ha -100% of payment;
• ANC area of 25.01 to 50 ha -50% of payment;
• ANC area of 50.01 to 75 ha -25% of payment.
The aim of the study is to present the conditions and compare the production and economic results of farms receiving ANC support with farms without such support. It has been hypothesized that farms, despite receiving ANC support, achieve lower production and economic results than other units.
The results of our research are part of the debate on the future of the CAP and its instruments. The possible diminution of the CAP's budget in the next programming period calls for increasing the efficiency and effectiveness in the use of the funds available. Therefore, the impact of specific policy instruments and their combination can serve as an important argument in the discussion on reshaping CAP's instruments.
Materials and Methods
The analysis was carried out on the basis of accountancy data obtained in 2015 from agricultural enterprises enrolled in the Polish FADN. Among 12,105 individual farms surveyed, 4,652 (38.43%) received payments for managing farms in areas with natural constraints. The largest percentage of farms that received ANC payments were farms located in lowland areas: I (68.76%) and II (25.76%). Farms with specific difficulties constituted 3.55%, while those in the mountain zone were 1.83%. In 2015, the surveyed farms received more than PLN 21.57 million in ANC payments. The analysis takes into account the production and economic results of farms operating in areas facing natural constraints (ANC) and not facing natural limitations (N_ANC). The study includes: a) production potential of farms, which has been characterized by variables such as: agricultural area, share of leased land in UAA, structure of arable lands, livestock density (LU ha -1 ); b) production effects, productivity of factors of production and economic efficiency, characterized by: total production value, land productivity (PLN '000 ha -1 ), gross value added, farm income, net value added per full-time person (PLN '000 AWU -1 ), income from a family farm per a full-time employee and labour efficiency. Due to the existence of a strong asymmetry in the distributions of variables selected for the analysis, position measurements were used for their description (i.e. median, min, max, range, lower quartile and upper quartile). To verify the research hypothesis adopted for the purposes of the paper and the lack of conformity of distributions of the examined features with the normal distribution, the non-parametric Mann-Whitney U test was used. This test verifies the hypothesis of significant differences between distributions of traits in two independent populations (Moczko, 2014; Mann & Whitney, 1947) . 
Results and Discussion
The production potential of farms receiving ANC payments and without ANC payments was clearly different. Farms receiving payments for areas with natural constraints were characterized by a smaller size of agricultural land compared to farms with better quality environmental conditions. However, these differences were not significant. In the group of ANC farms, half of them operated on an area equal or smaller than 22.7 ha, while farmers with farms outside ANC had an area equal to or smaller than 25.1 ha ( Table 2 ). The value of the asymmetry coefficient in both groups of farms indicates the presence of rightsided asymmetry, which means that the units with above average values predominate. Agricultural farms receiving ANC subsidies showed a much lower share of the lease in the land use structure. In the agricultural structure of the production space, arable land predominated in both groups of analysed farms. The value of the asymmetry coefficient indicates that both the first and the second group of farms are dominated by units with below-average values. It should be noted that farms with potentially better farming conditions were characterized by a relatively higher share of arable land in total area compared to ANC farms. This can affect the way of conducting agricultural activity and the type of farming, and thus also the effectiveness and competitiveness of farms. At the same time, farms with ANC payments were characterized by a much larger share of permanent grasslands. Farms in which meadows and pastures have a high share in the structure of agricultural land are characterized by the combination of various types of plant and animal production. According to FADN data, in 2015 over one third of the farms receiving ANC payments in Poland conducted mixed production, thus, striving to take full advantage of the natural production potential of soils (Jha, Tripathi, & Mohanty, 2009), but also to maintain greater stability and financial security (Kurdyś-Kujawska, 2016). Moreover, according to Barszczewski (2015) , farming on permanent grassland is generally carried out extensively. The share of grassland in the production structure of farms is related to the stocking of animals. Hence, in farms operating on areas with natural constraints there is a higher density of animals than in other farms. Meadows and pastures are used to produce high-nutritional forage at lower production costs. The stocking of animals in the ANC located holdings ensures an adequate inflow of organic matter from natural fertilizers to arable lands and enables the balancing of nutrients in the soil. Therefore, farmers from these farms are not forced to apply other practices (i.e. incorporation of straw or of secondary crops or purchase of natural fertilizers) (Wróbel & Barszczewski, 2016 which are significantly lower in farms receiving ANC payments (median PLN 468.55 ha -1 ) than in farms without these subsidies (median PLN 659.20 ha -1 ). The production capacity of farms is also conditioned by the level of quality of the soils. According to the results of the conducted research, ANC operating farms were characterized by significantly worse soils than farms without ANC payments. This is confirmed by the value of soil valuation index.
As shown by the results of the conducted research, a much higher value of agricultural production is visible in farms located in areas with potentially better environmental conditions than in the case of farms receiving ANC payments. The median value shows that in half of the ANC farms the value of production was equal to or lower than PLN 116,000, while in holdings other than ANC it was less than or equal to PLN 155,000 (Table 3) . Taking into account the indicator of land productivity, also in this case higher values of the indicator were characteristic of farms conducting agricultural activity under better environmental conditions. The value of the asymmetry coefficient in both groups of farms indicates the existence of a strong right-sided asymmetry, which means that the units with above-average features value are the majority. In addition to land productivity, one of the important measures of synthetic farm productivity is the labour productivity indicator. Labour productivity measured by net value added per full-time employee, family farm income and the value of agricultural production per one full-time employee on a farm shows a high level of differentiation between farms receiving ANC payments and without them. It should be noted, however, that considering the amount of ANC payments received by agricultural holdings to a small extent reduces the differences between the amount of incomes of agricultural holdings conducting agricultural activity in areas with natural constraints and other farms. An important category, which reflects not only the increase in the value of goods produced by an agricultural holding, but also the impact of agricultural policy on the economic situation of a farm due to subsidies and taxes, is gross value added (Goraj & Mańko, 2009 ). The research proved that farms receiving ANC payments achieved a significantly lower volume of agricultural production than the other ones.
Conclusions

1.
There are significant differences in the production potential as well as production and economic efficiency between farms conducting agricultural activity in areas with natural constraints and farms with potentially better environmental conditions.
Agricultural holdings receiving ANC subsidies in
Poland are characterized by a significantly smaller area of arable land, a lower share of arable land in the UAA and a smaller share of leased land.
Compared to farms with better environmental conditions, farms operating in areas with natural constraints are characterized by significantly lower land productivity and labour productivity. The size of the gross value added by agricultural holdings receiving ANC subsidies indicates that these farms do not equal the other farms in terms of volume of agricultural production. They achieve relatively lower family farm incomes and ANC subsidies received by them reduce these differences only to a small degree. The research results provide the basis for a positive verification of the hypothesis. 3. On the basis of the conducted research, it can be concluded that ANC subsidies granted in Poland according to the current criteria do not ensure full compensation of differences in the production and economic results of farms with worse agrienvironmental conditions. Therefore, the impact of the common agricultural policy on the production and economic results of farms operating in ANC is relatively insignificant.
